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Abstract 



PURPOSETo obtain an optical inspection apparatus in which the echo of accumulated light can be 
detected accurately from fluorescence even under a state where the intensity of exciting laser light 
fluctuates. 

CONSTITUTION:Light from a light source 100 passes through an optical system 200 for optical 
modulation to produce linearly polarized orthogonal components. The optical path length is varied 
sequentially by an optical delay unit 230 for one component whereas the phase is modulated by a phase 
modulator 220 for the other component before both components are combined to irradiate a sample M. 
Fluorescence emitted from the sample M is split by a polarization beam splitter into linearly polarized 
orthogonal components and the intensity thereof is measured with detectors 341, 342 and then the 
difference is determined by a differential amplifier 343. A lock-in amplifier 344 amplifies only the 
component having frequency two times that of the modulation frequency for the difference data. Finally, 
a phase releasing time is determined based on a relationship between the results thus obtained and the 
delay time. 



http://12.espacenetxom/dips^ 6/03/2002 



Data supplied from the esp@cenet database - 12 



09>B*H4MWf (JP) (12) & M # IrF & $g (A) (ll>WttfflB&BB#* ■ 

fi¥8- 15155 

(43)^880 ¥$8 ¥0996) 1 ^ 190 



(si) intci. 6 mm^ jf^mmm^ f i a«^^»m 

G 0 1 N 21/64 E 



^S* »*J1CO»10 OL (£ 10 H) 



^¥6-152382 
^6^(1994) 7^ 4 0 



(71)£MBA 000004112 

JBMH^EK&ODrt 3 T@ 2 S 3 # 
*]R» i l 1 ftfflKA(Ort3TB2#3^ 



(54) [«^CD^IW 3t*»«**ffi^J:^*»**BJ 



(57) [®»] 

[ g ft] Bfi U-1f-3t©3SS» S # 0 & £ TOTT 
[*MH Tfczl l 0 0 ^ b 3fcSOT#¥* 2 0 0 

4 3 4 2££D®a^ffl&U »en£5r 
-^»CO^Tf^S&7>^3 4 3T0i^5^^o 

4 4^8BW&a(0 2«Offlifi»*»<7>*ii«r'S. » 



2,, J>_J iST 221229 223 



200 




—387- 



u ^n^nco^£&mu *o, ^n^nco^aiti 

StcSEftS-tt-T, ±E3MB£*liKb, TtK^^^bJct 
fc£2ftflU::#»JbT, *tt-eft<&MS£«ttJU ^ 

»o*iwMa*aiR»<cis*bT3^xa--aft&*a& 

K»A^&i*#StiS»*&*^-r«>i:»JC, SLICES! 
f *ift«fi#«fcD&* 2ft*tC#*H-S*ffi#^(k, 



»BH¥S - 1 5 1 5 5 

s*. 

[»*3a8] stasis, 6*fctt7tc*^T, *ta»* 

[0 0 0 1 ] 
[0 0 0 2] 

«a^*OftA&atC»«*«=«:E1f LT, 

tO 0 0 3] b^b, »f-*«ffl»«^<fc 
«?&>5?»5ft*tiS«<i: J£«T S <h , « W K ^ *> <B 
[0 0 0 4] x-^T, K»Sfce«*T5<J:^p«*iO 



-388- 



3 

V4 - 2 6 9 6 4 4^&«KM^SttS#X3-H*tt 
&M (-«ICT2«»«HW- S^tt*«»«fMi:ffAi"C 

[00053 tz.?>x\ a*©&ffiaa»w^ 

38T?»^fe. ±IB#X3-«ftttT^*>n£u MWfc 
X3-0SJt*ffl«tt* 36«a#(c:J*bT i b«rj»*2ri6 

[0 0 0 6] ft*, ^xu-©3Kttffi«WlwJ:SK3fc* 

1 3 2 0 2 O^SlCRK^ttTV**. 
[0 0 0 7] 

^n{cRjB^n5*3Kwa«BS€f{cJ;l9, SSI 
iglz-f-^^S^e^^^^TT^), IE 

[0 0 0 8] 2fE«^(0aWtt, fijjg^-1f-^©3iKS 
5^*^«SiTT ! b. ]E«^#«^xzi-Sra^e» 

[0 0 0 9] 

£ $ t - 1/ >X tHrSoePfl 3 1 - U > X £ £ 



(3) «flH¥8-l 5 155 

4 

ttffl*wbfca, 2***^jslt, ttwcwflurit 
Rsa«wtc»«bT*«(x3-aiK***, setc, 

[0 0 10] ±S2Jg»fc*5^T, ffi««i«*«KRf ^ 

[0 0 11] Sfc, *«^©*6coJB«{Ccl:n^ ^® 
± T ,£3£ £ frf* it S 2 ffl 3 t - 1/ > X £ Hff 36 CO B# W 3 

«jR©*sw3iift$a«W(cit«UT*«xri--aKs* 

[0 0 12] ±B«X333fc¥*tt> WAtf, 3tJB^e»<0 

50 ^^s^K:e32r5B«ffl^<fco^*2^*«c»a-rs 

7^*5 R2#*K:#«$nfc2#*0> 
St, »23t**^*TS5t'&«St«fllA$*«fr 
[0 0 13] Sft^tlt 

[0 0 14] Cd-e, ±f2«*ffl31BBtt^ 
50 «liaH«t»0ffl»«(O«M*»&fflffib««TSay^ 



-389- 



(4) 

5 

[ooi5] ±E3>t^-?tt, 3tane«*BMoii 

[0 0 16] ±E«ffl3t**tt, K»*»6«»2ft&S 

[0 0 17] U-lf-^S^Sft'lfe^^L/rffi 
[0 0 18] 

iilTSn^o £AT\zffiM\zmW 
fcfe, *X3-8*H 3 

[0019] s5t^e»#a3tx3-$«»-r^fc*fc 

- if - <7) £ 5 lc ««IIE U v ju* #J £ Sctrr £ 5t 

[0 0 2 0] ^K, fg2:fc£t>lM(7^/^WX£, *tl 

o ^ c: £ a<-c £ 5 t # s tt^#-r ^> 3*k y x& 

^fcV>&CD#SasL^. CdTH Ky^7- 

tt, fiJi£(7)^;VX(OPtPBlPBllH GIMHflffl) r£, r£<t>. 

2 ft#*»m<D--Jj<Dyfl&*\Zi%®Lft f TUgfrt^Kj 

[0021] co5«k5ft»ffi"C. Bswas^.tr/ffi'isag 



«rBB¥8- 1 5 15 5 

5 

LTaS'l-r^^t^oIffiTft-S. 8aaiL££'51c, #x 
3-tt3*C0#^^7t^^T^^^ 0^&ifi«CO^ 

3&CO#«Jg#ffiifi<i: 4^C(Z)*«®/6a : T 1 *5S7t(ttt 

4 3 T&^s-&^nrc»ffi^^^^3tt, ^7tco2 f, & 

x n - CD £ »fc 5 iSjffiflf Pfl r <D t> <h "C 
£fr^> *«#x:3— «K<0jS3Ptr^ rft#ttrt>^ SB 

[0 0 2 2] *«^X3-C0«3C«ffli*tC*3^T, tt» 
©&ffla?0P#Pfltt, ±E3teiBS8K<fc9 2 0CWKtf-A 

ff-^A-m^B-Tfexn-^ 

mmnx^z>* L&i>f3:&p>, Ttxn-itffiifTtt, m 

[0 0 2 3] EI2tt, #ffl7txa-cOjM^^^T^fc 
-tt> i7tt-AX^U7^2 l 2t2)t»:^63n 

^>o »asnt-j (R) tt, j-t-*a-^ux 

A 2 2 1 <tmm^2 2 2 tt*-r*3ttt«*PI»2 2 
OTtt^sn, (L) tt, 3-t-+a-^'JX 

A 2 3 1 £tK¥#WjAx— y2 3 2 n& 7^152 

« 2 3 0icj:o. -9->^M^©iijaBsm^»JW$n 



—390— 



7 

erf&zn. mm^t^s 1 o^lt^^mks* 

M;&>S58£bfc»?fctt* l/>X3 3 1«3t$n» 

3t»ffl»3 4 lfcTJWS. 

(R) (L) o^BSckO'bfi^*'& 

tt, «X3^fi^£^t?S*©fiJt»tt«3t* (R) <h 

HSic^^ui:^^. a*©*&«, Ttm (D tm 

[ 0 0 2 5] *ajtxn-©a3tttttBffi^B81~S±tSO 
[0 0 2 6] 

[0027] ant ^ssB^^^wtta^feftSUfit* 

[0 0 2 8] **SS«l03t*W**8«tt, 3taai o o 

«i^2 0 0 t, ^£tl^3 0 0 t%m^Z>* 
[0 0 2 9] 0 ttffi±^S3KK£»fc-t*S 

3f#V-tf— , B#V— If— , #XU— lf-**ffl^5 
U-lf-^CO^chLT^ LED, 
;\ny>7>7 p , *»7>7 r *, 

[0 0 3 0] 3fc£iH3fc** 2 0 0 ±S23tiR 100^ 
W^S2 1 Ot, £<D= J P»yt¥%2 1 os>»w<*n 

rc~ijcoftm*izmw2nz>%:smm2 3 o<h, #si<* 

2 2 0 <h£*Tt3o 

[0 0 3 1] 2 ^K^F^Ttt^* 210ft 
2 1U, AW3t*S^lzita"rstf[*HH%<t03S:S2 



(5) »M¥8-1 5 15 5 

Jt*lc»WTsait»ffl8i:bT«t6'r$B3fclf-AX 

yj^^2 1 2t, #fj$nfc-;»<7>#*£Ksrass 

tPi\Z, 3fcjI3ig2 3 0*^coffl»3t*7C^3lcKcOSfi 
±lCHT7c£>0, SWCS£f£E#tt2 1 6 a, 2 1 
6 b <h, »tJ$n&ffi*05tlK^ffiffl«i«5S2 2 0(CA 

#&<Bffifi±KRTfc«£><zx s^jcBX-rssw«2 1 

4 a, 2 1 4 bt. »f!i$tifc 2 ^SC&^-f 5^*88 
J0 tbT«li"rS«3tlf-A^^ , Jy^2 1 7 t*%? 
Z> 0 fcmm 2 16a, 216bH E»« 2 1 5 
t'-AXXU 7^217 chCOK, i3cfc^ E*f«2 1 4 
a, 2 14bH M£fgl2 1 3 £fl8#t?-A*7'J 

2 1 7 t©pfli^ ^n-eniMsns. 

[ 0 0 3 2] 7^il$igg2 3 Ott, pJSiA-r-'>'2 3 2 
^OpJllXT-y2 3 2±tCiES$nfe^-^- * 
a-^'JXA2 3 1 £T#iJ&£n£* *I»Xf— >*2 
3 2H 5tB©*3*«S-r^^rifl]lC»»'r§«ffiS: ; & 

a? g-r*&8e>©iB2 3 3 t, ZOlMZ&WiZ^ZtztbCDm 

^SOTS® (nvifi— ^ 3 5 o) ic^d 

Sft5. 3-t-=!ra-^ , JXA2 3lH JE*HR2 
16 a, 2 1 6 b<hC0fcTT?, Tt^^^DilL^W-f^Tc 
af>©t>©T&-5. C©5t5BMg2 3 Ott, pJMXx- 
2 3 2 £aM£$-&*Cl£K:J;!9, 

XA2 3 1CD, SJt«2 16a, 2 1 6 b <L<&e»£SS 

[0 0 3 3] fcffl£H|g2 2 0fc, ?t£ifTD>IbSit3 
30 t^3-t-^a-77'JXA2 2 1t, £CD3-;h- 
*j.-^'JXA2 2 1^-ySJC^^n, 
A 2 2 1 ^^^WtC^&$1i^rc^cDES^^2 2 2 
Z <DJ£mm^ 2 2 2 S-^OWiSK f CD^KAJET 

ffiXHS 2 2 0 H 3-^-*3.-^^'J XA 2 2 IT 
[0 0 3 4] ftfc, *H«Sfl«JT«, #il&«2 3 0£J; 

*3j;^«i^(c»^TieabT^s^ uni:Kg$nfe 

©T(J)i^. 7ti!SS2 3 0fecfcW4W8§2 2 0 0 

^fc> ffiffl«IWg2 2 0 S:bT!BX7 1 -> ? 2 3 2 tC« 
■&5«dc(hbTfc«t^. 

[0 0 3 5] «ffi*3 0 0 ±Effl3fet!-AXyU *v 
^217 T?-&fS$nTffl«-$nfc**tt»0*SffiB^ 

■ewv^T, ajsjtc)«iW"r5fc86©Ba»3t**3 1 ot, 



—391— 



(6) 

9 

ztkMznzmftzmxrztmz, nwzm&tzm 
t, ^^§§2 3 .o^*J^^^^±sa®ii$nfcjf^tc 

io'UT, «^ffl^^fT^3>tfzL-^3 5 Ot&*rT 
[0 0 3 6] 3 1 0«, JbfBS^t'-AX:/ 

[0 0 3 7] ttffl?e^*3 3 OWU K»M^S»*f$n 
(3tX3-) S**t51/>X3 3 1^ BEU> 
X3 3 1 <Z>«*jftte«^«^nfc»0 3 3 2 t, ^033 
2 $®iiiL^:7 , d^^fT7^(C^gl'r^U>X3 3 3 t, # 
S^^(=0^^)l^t'^fci?)C06^^X> r ^;l'^ 3 3 4 

1-aMt'-A7yU^^ 3 3 5 t*m^%* WiV 3 3 
[0 0 3 8] «*S!ia*S3 4 (Wttf-AX^U y 

>^t**#«twb* 34 1, 3 4 2t,tn^no 

TttfMf 3 4 1, 3 4 2(Dffi£F£MSfrii'f I IT3^Kj 
T>7 P 3 4 3 t, S»7>^3 4 3<Offl*^6, 

[ 0 0 3 9] n>¥^~-$ 3 5 0H 7frI3igg2 3 0 

gt£4>ft< tfeff'5 4'ffeffla^-y b (CPU) 3 5 
It, C PU 3 5 1 o^u^A, SQJfrx-^fcES 
T^/^U 3 5 2<h, $><&£»*<BfflJI£fT , 5-'f > 
^7x^ 3 5 3 i«^o WASH 3 5 4** 

[0040] CPU3 5 1H BM<Z>SffiB#fflr tfc£ 
J: 5 (C, 2 3 0 <D pJ«)7;^- v 2 3 2 CD&S ^ 

^wt^f^^f^^Mit, awrst**;:, a 

P*K£3Ra&sfflS£fT5. ^t'J 3 5 2i:fi at 

Tia»sn*. tH^ss3 5 4ti, «^»«. 

(S^itf) £it;L£. Sfc, CPU3 5H1 * 



<$m¥8 - 1 5 1 5 5 

10 

[0041] &\z, ^mm<D\m\zo^x, mm^ 

[0 0 4 2] £T> R»M£, §£$H&#$ 3 2 0 IC»B 
T-So Sfc, J>f^ 3 5 0H *»BIS*2 3 0 

^7x-X 3 5 3£^bT, #SBffi8§2 3 O^H^LT 

ioT, □-t-^a-^UXA2 3 1i:, £§^£2 
16 a, 2 16b t©P B 1©E«)&^fc:b, 5»Pt&W« 
ft-TS. S6fC I2IfjgM2 2 3 ££5SbbT, ^&^£> 
fc««[»f <D«««JBEtE«*^2 2 2fcBlH0bT, IE 

2 2 2*««»f ^-ntCctoT, 

[0 0 4 3] &\Z, 5t»l 0 O^gftLT, ^S£M*f 
$t^ a *»Sti&3ttt. ^8***2 0 OK, AlfT 
Tftto*, *&5feffl®2.i 1£*§T, flittf-A 
X7 P U^^2 1 2tCAt*UT, sviicitx-rsBSfflje 

[0 0 4 4] »S!l*nfc-^03t*tt, S»«2 15, 
£#tg£2 1 6 a£*lT, ^iiM^2 3 O^n-^-^i 
-^UXA2 3 1 KAMbT, JfOSbSWSnT, 
J^lt^2 1 6 b£STffl3fcfcf-AX:/Uv* 2 1 7 left 

■r-5. 

[0 0 4 5] »W^nfcffi^<7)3t*tt. iRW«2 1 3, 
^WM2 1 4 a£«"T\ ffifflSEW8S2 2 0©^-t-^ 
a^^'JXA2 2 1CAWlT, IfTOilbRW^n 
T, >KM^2 1 4b^lTl*t:-AXX l J 2 1 7 

[0 0 4 6] »asnfc^^*n s^t'-Axx 

[0 0 4 7] ^liS^3 0 0T?H 3tKH, 8Bj*^» 
CD, K»«3 1 1 ^i^l/>X3 1 2 £*£T, ^*4M 

i!(it$n53t^ V>X3 3 IT, ^0 3 3 2CO^U3 
3 2 atC*3tsn-5. e:niCJ:0, flS»3tt**^bT, 
1/>X3 3 3iZcfci9¥fir*lC«fil*n§. C©¥fT^ 
tt, M7X7^j^ 3 3 4^ilj©Ur, i^Sft^^ 

^Sif^ns, fir, ii^t'-A^yu^^sss 

n, JtW'Fltfte 3 4 1 , 3 4 2tCAl*T*. -^^^ 



-392— 



(7) 

11 

?*««3 4 1, 3 4 2l:A«n§, 
[0 0 4 8] ytf&^mfe^ 3 4 1, 3 4 2H 

[ 0 0 4 9] Dy^<>7>^3 4 4^e»fflA$*lit» 

^ )vm^\z^^n, cpu 3 5 1 fcats&^ns. ^ 

Lt, CPU351H ^©RfCDiSffi»Mrt3«X3- 
Slgf-^tlT^^U 3 5 2£»«frT 

[0 0 5 0] CPU3 5Ht &(0as§RMr£ 

CPU351fi, &MPfrfflrfc«xriHS^<£K£ 

[0 0 5 1] ±.tZ<D&?\zm$L2ftZ>%>l^1fcffl 

[ 0 0 5 2] «AK. 0-y5>^(^)M 

(XRITC) £JB^T, A^^WO^Dit^ OPS ft 

f- a C(D%f, 3tiH 1 0 0COU-ifHft*tt6 0 0 nmtt 
iStaKU fiffi«W»2 2 OOffljRiftf ti, 20KH 
z^Lfc tt»Mte. 3 2 Oc^^K^X^ 

y M?» 7 y;vH>*"C»aiUfc, HB*f#*» 3 101: 

3££§2 3 3 2<0tt«£;£SELfc#^ & 

ilBIPSffHtlCO^T, tfcffl#3*« 3 3 0 ^ITM© 
M^tO^ #*Pii««3 4 1 i 3 4 2T««« 
^KSftLfc. ftsnfcWSUB^fcSB^ >^3 4 3T 40 

4 OKHz<0«»«^<Z>*£n-;/?>f >7>7l 4 tc £ 
DJWSLT^r^fcra.— ^3 5 OCO^^EU 3 5 2 ii 
38Bpr B 1rt*t8B»Ufc. n>lf^-^350 
££9, 04fC^T^7£ffr&L£o 
[0 0 5 3] **««03e***K«1?«l3e^fcilS* 
EMtd^T. H4 (a) tt*SUB«<OSHTail3eU 
&lg*T*D* H4 (b) tt««<0ffi3fc#§9£fTfcf^ 



#^¥8-1 5 15 5 

I-? 

■ -4 

[0 0 5 4] *tC, #«W©»2S6JSWlCO^T, B3 

[0 0 5 5] EI3(C^-r*K^©!g2*fiW«i, 
OOt. Mi^2 0 0 t, ttttl*3 0 Qt&Ht 
5. ZCT?, 0 0 2 0 Ott, 

3gl^ffi#Jc0t)C0£l^t;T&£ o $tt^3 

0 0O#f/&fC&^T, »lSII8«i:ffia-r5jS^*S. 

[0056] **jswcffl^e>n^«ta»3 o o\z, % 
*w***2 o o^&ffl»$ns***s*«>si*«3 

1 it, r#«3 i i^e^^2^7c^-r^^s^ 

6 2fcJ;t*3 6 3 V>X 3. 6 3 ©fe&tt1fi£RSM 
<D»$*lPl(C*3lE-r5fc«)OK»S«3 6 4 i:. KfiM 

7ti^it5^ii3 6 i ££#T£* 

3 0 0lt *S«3 6 lT»*$nfcf*S«Kt5U 
>X3 3 6 £> RU>XO«5.«ffi«C-e<OBBa (fc?>* 
-;W 3 3 2 a#E«$nfc«0 3 3 2 t. 803 3 2 

&aaufc3t*¥«^tc*si-rsu>X3 3 7 -a* 

7X7^J^ 3 3 4 i, ffl#fc?-AX:/tfy* 3 3 5 

<h> »«*nfc*«iSflc»**Hi-rs*« : f : »«ff3 4 

1, 3 4 2i^feS, »lii*3 0 0H 03 

[0 0 5 7] *3St«*3 7 Ott, ElCtt^SVitCja^lil 
T*ffi«H«i:Z3:S<fc^fcE11snfclElK5 7--3 7 

i, 3 7 2t, ^nz<Dmm&um'?z>Mn&wtxm 

^tl^. 01^7-3 7 1, 3 7 2 tim MA 

[0 0 5 8] Z.<D£otemf&\Z&^T* **JS«T«, 
5fe1*, RlbStt3 6 4T, MM^^^fSl^t^il 
fCl^>X3 6 3©J»^&&feit-2>ct5K-r^ 0^"C, 
3K«W3t**2 0 0^6U»Sn5^£**. ^*«*3 

7 OKfc^T, H65 7- 3 7 1, 3 7 2 ^[Hi^$t 

SfilCffl^S, ^(^ct 5(CbT, BW3fc£> *£L-^> 



-393- 



(8 

13 

^ftl/>X*3 6 2, 3 6 3 ZfrbTl&PtMlZ&M 

[0 0 5 9} -15, K»Ma>&»#sn*#tt, 

>X*3 6 3. 3 6 2lC«t0*3tLT, JBWWittffl* 

>X3 3 6 T, $(9332 010332 a 
-5. :^D 3 3 2t, »&#^»3fc£l**bT, U 
>X3 3 -^LT, 
7-fW3 3 4*Ii8LT, *M^M*CD*£»1RU 

*«»(C»«LT, Wfn, *«^*«*3 4 1, 3 

ftMZtir, Mt^i^f3 4 1, 3 4 2(3 A 

^^n^c 3fc« : P#fflF«3 4i, 3 4 2ft -tn-en, 

[oo6o] zn*><oHL%9m** i^ttt^^t^ 
\z, mfe?-? tisxmw-zn&o &£u **«swtr a? 

[0 0 6 1] ±ES1*I«TH tt»©-^fC^^ 

[0 0 6 2] ±l2ftSOS«T?tt, fltfHMH«2 2 ^ 



&i$¥8- 1 5 15 5 
[0 0 6 3] " . . S 

[H3] *5BW»cJ:*IB2*««l<Z)3t*«***««>* 
[SI 4] *^WtJ:5SlSI«fii<35«*»ttSfiK{Ccfc 

10 0-«, 2 0 0 2 11-ttffi 

2 1 2, 2 1 7, 3 3 5 -:lB3tfc:*-AXyUy^, 
2 13, 2 15-^1, 214a, 214b, 216 
a, 2 16b-S«i, 2 2 0- 2 3 0- 
3foi&8, 2 2 1, 2 3 1-O-t-^-^'JX 
A, 2 2 2-jBE«*^ 2 3 2-»»X5 i -^ 3 00 
-8*ttJ*, 3 1 0 -fla#3t**, 3 12, 3 3 1, 3 3 
3, 336, 337, 362, 3 6 3-U>X, 320 
■ 3 3 0 -»ffl3e*3R, 3 3 4-M7X 

yjfr*. 3 3 2 -JRD, 3 4 0 -(t#4fiJI*&, 34 
1. 3 4 2-*Sf*«f, 3 4 3-fM&7>:/. 3 4 
4*--Dy £<>7>7\ 3 5 0"O>tfi-^, 3 70 
•••£3S£««, 3 7 1, 3 7 2-#JU/\V 5 7-, M-& 



-394- 



(9) 



#P¥8 - 15 15 5 




(10) 



#IB¥8- 1 5 1 



[134] 



04 



100 



1 1 1 1 r 

6.8K T2=57.3ps 




0.1 



0.01 



l , J L 



-40 -30 -20 -10 0 10 20 30 40 

ggisfa (ps) 

100 



0.1 



0.01 



— i 1 1 i r 

: 7.0-6.9K T2=60.3ps 




j _ t -i I ~i— 



-40 -30 -20 -10 0 10 20 30 40 
(PS) 



-396— 



